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3. 1 a (0H)3-xt!k*^^>D3,. 1 a, 24i<h FP^r>'3-xtrif^5>D3, lat 
h*n + ->24-x^;U3-x if tf ^ 5 >D 3 lath* d ^v24-^ f^l^-X t° tf ^ 5 >D 
3Xtt1 a, F.o^->24-^^;U3-Xtf t^3L >Ds. 2 fcflB* 
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10. wtBsa^\ #yxho7^- ^vkwmm. ftmtm. 
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13. *)W>OA%.ZfV >®M^g3t©Pgp^£&#t-£#&T&oT. *Jk> 

15. ^±^a©g»^ 1 X«2<D^-rn^^ffi«(Dh:^5 >Daifb^#)t 
17. ' X« 2 m^n^tCfSmcDt:^ >D3<b^^^tf. *ffl^£*l 
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jStfx— 5^Ufcf * 5 >D3<ffc-&#>, 1 a (OH) ,-3-Xfcf- fcf* 5 >D34t£-#J 

^ © m izis if z> t* * 5 > d <d « * ^ > t* - a*i 920^ \z^n& 

MM.^&temMZtlT^& (Mel lanby, E. (1921) Spec. Rep. Ser. Med Res. Counci I 
;(GB)SRS61:4)o #*&CDIE3tfc3§jS« MJky^ASf/U >M<Dft**X? 
.SjttCto.T^TS: rt*^5>j {-t*^5>D^^^^^nfecD^l 9 2 0 
1 9 3 0£E£~C\zmZ>ffl~C&-ofCo ■> ■•• ... •. 

&&25-k Fn^>t:^ >D3 [25 (OH) Da]> (Blunt, J. W. et a I,. (1968) Biochemistry 
6:3317-3322) X. W(D5KU/^>Sf£M-t*&.&1 a, ; 25 (OH) 2 Da (Myrtle, J*. R et al ( 
1970) J. Biol. Chem. 245:1190H196;Nonnan, A. W. et al. (1971) Science 173:51-54; 
Lawson, D.E. M. e.t:a I (1971) Nature 230: 228-230; Ho I ick, MF.. (1971) Proc. Natl. Aca 
d Sci- USA:.68:803T8q4) ©^^Rmb^W#t&M^^^ofe 0 k**S >Dft£- 

w%<DM I &.(DMf$fe. Mfr < mm^nrcmm-x^ a, 25 (oh) 2 d 3 ±ji:<d 

Wmn^tz'&WKDffim (Fraser, D::R. and Kodicck, E (1970) Nature 288:764-766; 
Wong, R. G. et al (1972) J. CI in. Invest. 51 :1 287-1 291) ft \z I a, 25 ( 

0H)2D3©^l/-b^^ (VDsR) <DSfgJi.(Haussler,M. R- et a I. (1969) Exp. Ce 1 1 Res. 58: 
234-242;Tsai, H. C. and Norman, A. W. (1972) J.-Biol. Chem. 248:5967-5975) (Dffijjiz 

m-lz, 1 a, 25 (OH) 2 Da M24R, 25 (OH) 2 D3 fc£ <D±ftVk<DttmmV>)^(D \±9 5 > 
D3CDfe{b^ff^-5 ^K^o-AP450Pl|^fF)lil^l (Bergman, T. and Post I ind, H. (1 
991) Biochem. j: 276:427-432 ;0hyama, Y and Okuda, K. (1991) J. Biol. Chem. 266. 86 
90-8695) mS^mft (Henry, H. L and Norman, A. W. (1974) J. Biol. Chem. 249:7529-7 
535;Gray, R. W. and Ghazarian, J. G (1989) Biochem. J. 259:561-568) m^\z^(D%m. 

mj&mm iz z. n e comy^^owsi mmm.'&.Tfmm & o «t*^5>D,^ 

£fc/U£< (DBP) ^STS Cl <h (Van Baelen, H. et a I. (1988) Ann NY Acad Sci. 5 
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(6) ^2 0 0 2 - 5 0 5 6 6 8 

38: 60-68; Cooke. N. E. and Haddad, J. G. (1989) Endocr. Rev. 1 0 ; 294-307 : B i k I e, D. D. 
et al. (1986) J. CI in. Endocrinol. Metab. 

63:954-959), tVTm=lZ. TzS~7. hT&31 a, 25 (OH) 2 D3 ^ffiSf^fflf^'H 

]&&&T&3Lfc&$l$}-U±-7?ifi&&T-Z>Z£ (Pike, J. W. (1991) Annu. Rev. Nutr 
. 11:189-216) S. ^B"e«, 1 a, 25 (OH) 2 Da tf>$EHz7 0 * (VDii R) 7^30£Mx. 
5milRM,1ffl^^{c#ffi-r-5<iiV^iiES!i75^^ (Reichel, H. and Norman, A. W. (1 
989) Annu. Rev. Med. 40:71-78) o 

<z> * * * ->xi v > o fem$:n~Dm\z & ^m^mm^n^ & s <bv> -5 d t a* 

fW^nfc. 1 a, 25 (0H) 2D3 fc^S/^tffc&^&S'Ja*; k*^ 5 >Ds £^(7)£H4 
d £ (D^CW-Sk ^J^£25-0HD-1 a-t H'D^p E(DWm 

5 >d 3 *;^>R^'i4f^iw^^«, -iESifflte^ffl^flawM^<7)fflMii?as 

tfftfc^mB^&Z.htfX^%Z\t.tfmW{sT^Z> (Reichel, H. et al. (1989) Ann 
. Rev. Med 40:71-78) o 

ROT(DtM±W^^<DEI^-Tr(DfiJffl^«, i^ij;i^->^AifiL^^O^^)in v 

£ u < & v ^gijf^ffl # c: n <=> (Dit&M \z <k 0 3 1 #g d 2 ti & jt «e> k , 
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PTH»»siaiFf*^rfesfaitt'f"'s. set, ^^tesj^^jjiM/Lii^^^^ 
mtt^ia#-r?. z. ^{Ccfc o , jfli«¥»aaiJia©fiitt&ii»'r*^rfe*is«-r* & 

i£>; , c^r(£>l*J^?3:##£: L/THAt*5 £ £ £:"f"-5Bou 1 1 ion, R. et al. (1995)Endo 
crinology Reviews 16(21:200-257) T»*„ &m®LmZ : £0{t¥%&Zt- i &. 

0 2lt 1a, 25(0H)2-3-xt o t*^5>D3 t h-^(C-r>^i^-h$tlfet: h 
03H 1 a, 25 (OH) 2 -3-x fcf 5 >D 3 R^©mttX— r-;P«WaE*OR* 
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EI4H 1 a,25(0H) 2 -3-Xhft'^5>D3(D^X-^^^^^-r^>^ 
i5AH 7v H (UMR1 06) a (OH) -hf* 5 >Ds O^cD 3 

S5BH 1a (0H)D 3 (D1 a; (OH)-3-Xtft*^5>D3^(D3-Xfc°T-'fb<DmilI§0 

IH6tt, 1a(OH)D3^^cD3-xh 0 ftiW»CDMS^^^ h 
HI7,«; ^1a(0H)D3 £—miZ2 4, 4 8, X«8 4 B#P^-f >^o.^- h £ tlfc, 
hi»l*JJM)fe4* (UMR106) \z&^Tm&VfrRmMMmPLOmn&mv*^ 

%Bj(Df¥iSffl&lftBJ . , : . ... 

..ic*t:jH^^n«»»'&© r3-xt°t*^5 >D3j' x« ; r3-XitfD3j <k-&<®}£^5 
#)£^frfc(D£bT;tlII££iW£o : r3-x^M©1 a-fc Fq3^>-k**5 >D3 

xra ri a-t KD^v-3-xbf if«s^D3<b'&.'»j. ■ £t<>vmm. 

rjf I l©§i#:X— 5^k5:tf1 a-t Hn + y-h'^S >D3'fb£-#lteu in vivolC&^T 
l"t*^ >D3{b£-%J Xtt bl/*;k>7xD-JH (CCLTl* Wb^J 
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(c^^s^s^^u, mmomntfe-ffifa <-wt>m¥-w<D±jj) - fc^'stta 
£ & ^-r —^w^^^if £ be^t^s z. t- izmffi-z titebtu ztji^o ^ $ 
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Rr.RsR^Rgte, Mx-t£m*lz—m<?)7kM. — ' lOya- fU ^A, — ficD^o. 

;k fs^Ci -C4 y;i/^;k — fsoy^n^v- h\ — f@©o-y->;u> — m 
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D 3 (1 a, 24R-yt K p^>3-xtf t*^ 5 >p 3 a, 24S-i^h: Ho^ v3-Xk°tf 
^5 >D3tf)M#K 1 a t FP^vf24-x^;P3-xh°k*^5 >Ds , latKD^S/24. 
-^^;U3-Xhf t:^ 5.>D 3 m*A a, 24-S^t H D^ri/24-^^;i/3-Xt: tf* 5 >Da 

3-xt°$^bSfT^1 a-t Fn^->-t*^>D3(DlMt>£fc. IU1T«^»BPt 
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m lz ASH© .3 ..{fcB £ & 3 =*■ ^ ji^St fc: a -mm-CWm&*M& Z&friLfam 

^j^«*-r^>o fc-£3A,. (3iLtem&mztti<T9o%$:M?L%. ^ 
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)VUr,h>, TVl^t h\ #;1<#^!/-.K J&^xx^;i/£-^fr), -CF3, -CN 

MZZZlZ, T)V*c)V. 7)V*T—)l. -7)Vzi3cz/. 7WW> TU-JW 
■\ T5/7'^Jk Jhil7j!/+ik -CF3'> ~>7y(-CN), ^Tg^ 

^nsxttsm^n^v^YbTK^-efeSo: tot, m^-whdt^ju&jl- 

x;k -0-7U-Jk X«-0-^\^P->^ U;KD-5^(7)— -3 T-^-T 3 1> 

©fi^7Ji/^;n^^n^o 
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> £rF©£^'fiP5. T)V*)l. An^lBIJ*. 73/*, MXIi3 7i 
)V<om\z.u. ji?s—)V. z-^uny-)v. -z--tfun 

^^Tffl^e>n^>*-&, r/\ny>j £^5$j!§«-F» -CI, -BrXte-l £rf&L 
. r^;U7k F'J>J Xtt r^^-— ;h £V>'5ffirS§«-SH£jft»*U' rtHo + 

f7 , /-;k MJ77-;k e7 i /-jK tr>j^>, b^>, br»j^s?>Rtf 
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(21) ^2 0 0 2-5 0 5 6 6 8 

OMIT, ±IB©ck-5^Slft*» «Atf/\ny>, 7;MrJk 7 7Mik 7 
)Hr—)W TJirlF—JV* ->^0 7M;k tKn^yjk 75/, 7^757 
, TvF, "ho, X^7tFUJk 75 K, 75y/, K 

7iJ-Jkf*. 7.;k7frx;k x;u^>75h\ xji'7 7 : e<ik^hx 7 
-CF 3 , -oil m^-cmm^nx%^o 7U-jna$^, 

«trou k>, ?MrV,^, ft7>,. -kis^vz-tt^ ^•tf-y'--^' h^u^ 

tS.E<D 7 zr? K>, 7Jl<K>, ^T-olRiCOiS 

75i7v 7y;i/75y, -.hn >: 7Jk7k K'JJk -f 5 7, TSH.'W*- 
■5r*v 7U-Wi x;k*x;k ^rhX 7JkrtF, XXfJk —{@<Z)^\^ 

Dy^'jjk — moy^wmxit^nm^mmcD^, -CFs, -CN, XttfSF* 
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x:7^*-K #;w}^>;w ~>u;k ^--^-)\>. T)V^-)V^. 

Ufa** 3-j8-'t Fn4y#I53alS^^^Dte^l3t5X^-{k'5;Mi 

£5 (#!lx.«B6ui I Ion, R: =et al. , Endocr ine Reviews 16 (2) :201-204; Ikekawa 
N. (1987)Med. Res. Rev. 7 : 333-366 ; DeLuca H. F. and Ost rem K. (1988)Prog 
. Clin. Biol. Res. 259:41-55; Ikekawa N. and Ishizuka S. (1992) CRC Press 
8:293-316;Cal ver ley M. J. and Jones G. (1992) Academic Press 193-270;Pardo 

R. and Santel I i M. (1985) Bui I. Soc. Chi m. Fr:98-114;Bythgoe B. (1 980) Ch 
em. Soc. Rev. 4 49-475 ; Qumke r t G. (1985) Synform 3 : 41-1 22 ; Qu i nkert G. (19 
86) Synform 4: 131-256;Quinkert G. (1987) Synform 5 : 1 -85 ;Math i eu C. et al. 

(1994) Diabetologia 37: 552-558; Dai H. and Posner G. H. (1994) Synthesis 138 
3-1398£#M$n7cM. &}&te(DMlzte. ^£0<D?Mll (Barton D. H. R. et al. ( 
1973) J. Am. Chem. Soc. 95 : 2748-2749; Bar ton D. H. R. (1974) JCS Chem. 
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Comm. 203-204) T§gfcAn8&##LTfcf* 5 >M\Zt&2>Zf]/\d? 5 >ifi*m\z£. 

¥fflm&. Baggiolini E.G. et al. (1986) J. Org. Chem. 51 : 3098-31 08 ; DeSchr i j 
ver J. and DeClercq P.J. (1 993).Tetrahed Lett 34:4369-4372 ;Posner G. H and 
.Kinter C M, (1 990) J. Org. .Chem. .55:3967-3969^lffi(/^J:-5fCv • f{b*X7 
4 >S:^^>HT>X(Jll§:Grundmann':s).y b>mmmzt>v7V >?VT] a, 
25m)zto&te&W.m&&-£1*:2>-%m£:<£tS\ ; (Lythgoe et al (1978) JCSPerki 
n Trans. 1 :590-595) 0 S^$nfeifb*X7>{ V# y 7V >&fev. Harr iso 
h R. G. et al. (1974) JCS Perkin Trans. 1 :2654-2657;Castedo L. et al. (198 
8)Tetrahed Lett 29:1203-1206;Mascarenas J. S. (1991) Tetrahedron 47:3485-3 
498 ; Barrack S. A. et al. (1 988) J. Org. Chem, ., 53:1790-1796) and Okamura W. 
H. et al., (1989) J. Org. Chem.; 54: 4072-4083/0^ < «fc o \Z, -J^->\z^7^mm 

mz-rzjsm. uro^ihh*;*, ■nft*fflv>**>; tifttintM^un 
izm<Mmmytm^i^m.^&m^>xm^^^\d^7]y>mm3imr& w. h 

. et al; (1989) J, Org. Chem. j 54: 4072-4083; Van Alstyne ;E.M. : et al, (1994) J 
. Am. Chem. Soc, 116:6207-6210) , #^C0A^W^#:^^n^EX- >^^|^i 
$&M%£-& Z1±Z>Z £ \z& 3.1 a , s 25 (OH) 2 D3#f&cDit^fi!c £#trTros t: e t , a I . B. 
M. .etjal.u j. ,Am:,.Chem. Soc sll 4: 9836-9845 ;Nagasawa K. et ah. (1991) Tetra 
• hed Lett 32:4937-4940ft^>fc>^ . h i^Mmm^mmt1,X\r^n^ 

f. kku- z.M^m.m-\ -emm u *>&\z v # u v # <xm& ■. sovo lytic) . .&#t 

Tr^Stt'fkbTI a, 25(0H) 2 D2X«^(D^M#:^^-r5^ (Sheves M. and Ma 
zur Y. (1974) J. Am. Chem. Soc. 97: 6249-6250; Paaren H. E. et ah (1980) J. 0 
rg. Chem, 45 : 3253-3258 ;Kabat M. etal. (1 991) Tetrahed Lett 32:2343-2346; 
Wilson-S. R. et al. (1991) Tetrahed Lett 32:2339-2342) , t^5>DiiM 
itigfMbT1-^^b5,!6-transt:^5>D^ (Andrews D. R. et al. (1986) J. 0 
rg. Chem. .51 : 1635-1 637) fim^fc^o fC^/&TS#S:, Z? V M5> 5 >DKD74 

ICTv'i/DUA-h (.WM : cyclorevert) L-T1 a, 25 (OH) 2 D2KIT-5 £ tiffiX 
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& (Vahmaele L. et al. (1985) Tetrahedron 41 : 141 -144) , ^-LTM®. 

. >.mmmftfe£<Dmistt&Uk&&m\f'>2>t>\ xittomMkmzj: k>\ a, 25 (oh) 2 d 

l^tMWW&fe&n&ffo&^teJSfe (Okarmura W. H: et a I ."■ (1 992) J. Cel I ■ B i o 
chem. 49:10-18) 3&«**. t:^=x >D2^^£^/&T3^<Dfdl<7)^fe«> Mz.lt 
B*4tl^fS627501 73#;-- 26858/76^, 26859/76^ Rtf 71 456/77-^1, ^BDWfF 
IS3, 639/ 596-^; SS3. 715, 374^-, Jg3, 847, 955^R^3, 739; 001-5f icl^nT^ 

•. £ i t r s^a^siFm 927, 81 5^\z^gnfr^mwz*ifc®tm&)7& i t 

^(Dfgm^##ibTCl ttC|iAT3^<hir3*®#l^4. 847, 012^-^ 
- -CT'C ZL^^A'r^ SL ,ii £ rt Z> KmWnWM, 85 1 , 40 1 \2 ^ £ ttfr t> $ 

- ^%&j&mmfemzh<*Kutntf et^al:\-The s -J6urhai of 'Organic Chemi s t ry, '1 9 
88, 53: 3450-3457 l£iJ*S?tlT^5. m^lU\ 24-*^2fctX26^ ; £<B# $J>D1^ 

7,-721^fcW!5^$ih.f •■•!■= • ..<" i 

-W^^$nfcM^J<hUT^T3Ct^-e#3o' ^Jx.«> 1 a.25(0H) 2 D3cD 
A^v?TX^I>^-^-^OX^->^^-aiR-&fi)cffitt> 1 'Mural idharan et al (1993) J 
.Organic Chem. 58 (7) : 1895-1 899S: ^Norman et al. (1993) J. Biol. Chem. 268 (27) : 
20022-30(7)ct^{c:Vi<O^<Z)^75^'&$nT^3o mmz$>^T / £%i<DMXfc 
4k&y>}CDJLj-.>tt-?&J&m$m\Z%< t.Qt>tt. x#3r-> F (MxJ;£Johnson, R 
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(25) 2002-505668 

.A., Sharp I ess, K. B. In Catalytic Asymmetric Synthesis;Oj ima, I. , Ed. :VCH:Ne 
w York, 1993;Chapter 4.1. Jacobseri, E. N. Ibid. Chapter 4. 2£#fl8£nfcM , 
>?^--;K0iJA^SharplessO^fc:J;§, J. Org. Ch em. (1 992) 57:2768) . mST 

tr h><D$L7tlz<i:Z>, E. J. Corey et al. , J. Am. Chem. Soc. (1987) 109:5551) 

y<D7Y-%Wk1& (Mx.^ Ki tamura et al. , J. Org. Chem. (1988) 53:708) , ^4 —)V 
X-7)l¥-Rfc (Mz-tZK. Narasaka et al, J. Am. Chem. Soc, (1989)111:5340) , 
xy =7— h(DT)V \ i —)Ufc!fc%.Z£T)l>*Mk (M?t &D. A. Evans et a I. , J. Am. Ch 
em. Soc. (1981) 103:2127:0. A. Evans et a I. , J. Am. Chem. Soc. (1982) 104:1737£# 
RgSnfcH), XJl'tf— )Vmu(MZ-i£R. NoyorL Angew. Chem. Int. Ed. Eng.- (1991) 
30:49) ,;&ZM V-xt}*^ WMMiffl A Martinez, L..E. , Leighton., J. b, Cars 
ten, D. H. , Jacobsen, EN. J. Am..Chem. Soc. (1995) 117:5897-5898) mm&m 

^ Tytm m \z mm £ ntc m & f * ^fe t> ^ m £ & v > t&%\ -e ^ 

tiM.;P. Schejder, ed. ' Enzymes as Catalysts in Organic Synthesis'; D. Re i del, D 
ordrecht (1986) . .<f* 

Ztltz S >D3-X If v-©iM«tt#:*fifiE£ $ 6 Kffise)* d <hd*T#S 21 1 
-#!£UT, 1 a, 25 (OH)2D3<7)^^X«^^TX^l/^--T- ; &^-g|-r^.W^ffl 

i^ti5t«R«H p l cK&mttom&mizwm-rz-iimzm 2 k^-t. 

ffi&m^fcZ V^fzf 4 (#»J*Ji'Chiral Liquid Chromatography' , W. J. Loug 
h, Ed. Chapman&££Hal I, New York (1989) ZmmZtlfz^) 7^&-2>o x^>^^-v- 
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(26) #5? 2002-505668 

, X7x'H'J>; XHJ*--^« ^*<Z)X^>5P^-l$KM:|$& 

&mft&ttr&u£iz&z>}mn&5-. (3) ^j^tijswici^f ^u-a, 

LfdSl*JXteiSJ!§f*K X\t (5) ^f^b^tJ^^t-^TKttcDX-P^l/^^cD 
^<o^©Hj!il^J-e«> ^#:M?L^, ^J^-^llfi!^, m«kht^5. 

th^ciij <hv^^ii§(c«, &t>®z>mmv>}. m^-£m%mRmm% 
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(27) *5S 2002-505668 

^.n-e/H^sti* r^±^Mj t^oxmz. tZiruwcd^? ^>mt 

^ < ^©^asai-m* ^ i. 1 1 «fc a & \±$ ^ ymt^m^—D 
5>D3fb^<&. ,-*ifc#«iww, Tj\«*Mkm. vm^mm.. mm, nmm 

l^t5^t^Tt^„ SttTSnH' ±fH(Din vitroT^y-fe-rxtt|WHi 

mz&*§--?z>z\£bBim-e&z> a 2<e>\z, \,y<~Dfrizftm-£titzmm j p, -t^l 
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(28) ®& 2002-505668 

^m^momm 1*1 t * 5 a; r 1 1 © t* ^ 5 >D3ft£-% £ © «t o 'ti$c%qntt 

) n — yx^-^ZS^h-Zr/uZ'/uU^cDXAjS/vm. (3) *M+y^^ 

ifgjvzJ (8) 33 rnz-iSLummm % teEtom&m. ( 9 ) tr— x-y 

tfl/>^'j3-Mt*©^'J3-;k (11) -J ^'J-feU>, ViUfl — v 
>- h - U if 1/ > ^ U □ -i^ t'W* U t Jl/, (1 2 ) ' l/-f >*x 

^u-Rtf^tfU >iifM£oxxf ;k (i 3) «^ (i 4) *.mk-?>f 

*>rV2±m£7kmkT)VlZ-02±teZ(DMffinU (15) 7JMr>^, (16) 
^M/^L,(7)7K, (17)#?1^^7K. (18) 'J>#-i£> (19) lf 
)V7)Vu-)V. (2 0) U>^M«. Rtf (2D' ifW^jl:fflt^ni)f 

fljni^J. 3~r-f >^»J. "H-UfcJN., *§*SKRtf# 
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(29) 2002-505668 

M^MJ^A, (2) NimtitriMfcM. 3;Hf>A;U5 7"- 

K = ^;Pt Kn=^>y-y-;MBHA)> ^th*n^ybJH> (BHT) , V 

*u-b.m* M^£?3i>m. jL^u>^7^>mmm (edta) , v;i/tfh-;u 

T^©V^v& § Tj^TPM $ tit fc £ Vi. -|nl©JSfi;£:{-£$rr 3 © 

m izfo i^xm * -c & 3 -5 o . — 0 coffl s sfefi-rs © k: jsttsm i E^-rstt© 

o — J»l5tt;v;100^-:rfe>.'hoa-&, Z\(DM\tm 1 A— fe > K^6^99A°-±> 
' h©^3&j£av £?£b<«£U5 A— fe> H&\5*&70/*~fe*«K g&£?£b<« 
; &U10A— -fe> h^e>^30A°— -fe> h.©l6H^*"efe5 ^.^ : •• , , ;■■ • 

#©jfi#, &£V^^©m^Ci^-7^^bT^£-tJ\ ^g^DTifigi 

^□^#{3jibfc*^Hj©m^«, ^y-fe;K tf^xau tim. mm. um> 
nfcS^j^ffl^T) , asua, xtt, *ttxe*7Ktt©^©^fSxttJK» 
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(30) #S 2002-505668 

/u, sl«; ->3«t, ^HC7*f, 7>-f-jk stf/x^a^ (2) -mmm* 

U H>, ->a!»S:0-'/XHT*->TzfA, (3> SNftlV ■WAtf^O-lin-^ 

; (6) ©M»J, #J^t£li§!igy>«^Afb^K (7) Mffim 
pij*. ir ^)V7 !>P 3 — ;'I/Jfc tf*f U ir n — ; WE / X 5 s - 7 - h • >( 8- ) > f&J&SiJ , 
MZ-t£Jj*V H • (9) H»S!U -fl^i^I^, Xr 

, 7^uj!/«thu^^. &tf£n M :; (io) tm''^ 

-S°/u^U h U ^AXM^JH+y^fWD-Xt h U #Afc 
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(31) 2002-505668 

o 

* ,v U y - A RZf/X \Zffl.'m &&&& *r<D*<D. ft®JJ&'ft<Dl& tti^M 
J£t£&ZXi*fflm^&&olzm&2tiX$>&*)» 1 £ftS£,.:0a*#IMBfiy5:7-f 

SSISift. «?6£Jft» p — ^-'J.-y^, OSbflfiRU^^tfi) , if 
u-fcp— ;k fh7t Kpy >j;ut;up— ^".jSUifi/^'jn- Jk Rtfy 

ft. "ttUMBK #P^=)sf, 3tffi£iJ, SfiRMJfti'^TyaAyf^^^^t 
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(33) $5312 0 0 2-5 0 5 6 6 8 

A/«<K, v;Hf*>XX7\lk tH>8,,l/^X ^'JV>^*®75/ 
i , ;/* ^ H «S8#&* S SiST * 7 ^ y ^ ^ « JS Jin $ -li 5 C, t $ . : il © 

SMWXtti««i#J*'&«)Tfe«tVi. 
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(34) ^82 0 0 2- 5 0 5 6 6 8 

zh*><Dmmz\tts*>\z. omnu mmm. ?utm, ru^-wlmue^t^^. 
gknMmomfcmmwL &mm -tz^e ti^ l t & ± v > „ ^ 5 o t m & <d m. 

^pj «J « $ £ it ; ##:|a^ ig^tt co & 3 U # y - a X « t < £ □ x t ;u 
v'a >4'fcmp n p?r^U3Ad6-5>Cl<i:T«$n^o •' 

UOff^KliO. 5^690%) COW^^^-aW-r^^^&UmfilciiLT^-r 
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. am, tm, m^\z^v)^mxittiy,^)imhLx^.^n, a#t, 
it m un + \z km b t , m m £ m m £ m -r tt£ ts \z mm w&r & £ n& v > £ 

WffiT^^ntfe, X«±fBCQ^-,<75ft!l^»J> .X«^#W^#|§pftg7^ffi#: 

t?.-*&t, wasrt, t&anv <^it, ffwiffltfiaits^ift^t 
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o 

m%izm&*bfc*>-rz\tt£<mi£e>m%> ms^mm\z^xmm.<D 

RSft j£ I "Rtf 1 1 © M 2 nfc t* ^ 5 >Ds Ib^^J t , M 7L K <t 0 « frSr J£ 

stt^iw-^-r 5 £ f&^-r s fc«e> t^ne oit&m frxh msmm r -5 ^fe 
z\nz<D.fc&w(omm?zy ; s Aftm^^nz (bou 

j I Ion, R. et al. (1995) Endocrinology Reviews 16 (2) : 206-207; Norman A. W. et al 
. (1992) J. Steroid Biochem Hoi. Biol 41 :231-240;BarS.m. et al. (1991) J. Bone 
Miner Res. 6 : 1 269-1 275 ; Caff rey J. M. and Farach-Carson M. C. (1989) J. Biol. Ch 
em. 264:20265-20274;Nemere L et al. (1984) Endocrinology 115:1476-1483) . 
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(37) ^2 0 0 2- 5 0 5 6 6 8 

*y/AgttO-^JH rh^>x^;i/^^!F/ OEfg : transcaltachia) J <hPf 
tins. ^W^^v-^A^SfjcD^jg^^^^E^iJ^T-^^ (Nemere Let al. (198 
4) Endocrinology 1 1 5 : 1 476-1 483 ; L i eberher r M. et al. (1989) J. Biol. Chem. 264:2 
0403-20406 ;Wa I i R. K. et at. (1992) Endocrinology 131 : 1 1 25— 1 1 33 : Wa I i R. K. et 
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(38) 4#S 2002-505668 

al. (1992) Am. J. Physiol. 262. G945-G953 ; Wa I i R. K. et al. (1990) J. CI in. Invest. 8 
5:1296-1303;Bolt M. J. G. et al. (1993) Biochem. J292271-276) . M^k±(Dh^> 
Zti)l$>3rT (HCKtranscaltachia) (DUmfcWRit* Norman, A. W. (1993) Endo 
'cr inology 268 (27) :20022-20030;Yoshimoto, Y. RtfNorinan; A. W. (1 986) Endocr 
inology 118. 2300-2304^{lg#^^nTV^ o * yiz> 

^ir^T^Boui 1 1 ion, R. et al. (1995) Endocrinology Review 16 (2) :200-257f^jA 

£iKteJ!£«Bfcift;&**lW*6 BP'S, ffFflStt (Baran DT. et al (1989) FEBS Lett 259 
:205-208;Baran D. T. et al. (1 990) J. Bone Miner Res. 5:51 7-524KI. =>v htf)# 
^mUX\ ^JA^ROS !l7/2."8^fflflS^^^T l (Baran <D. T. et at (1991) J. Bone Mine 
r Res. 6: 1-269^1 275; Caff rey J. M. (1989) J. B i 6 1 . Cherii. 26420265-20274 ; C i v i t e 1 1 i 
R. et al (1990) Endocrinology 1272253-^2262) l£, ^«'(DeBoland A. R. and Bol 
and RL. (1993) Biochem. Biophys Acta MoT. Ce I I Res. 1 1 7993-1 04;More 1 1 i S: ! et a 
I. (1 993) B i ochem J 289 ; 675-679, Se 1 1 es J. R^Bolanti R. L (1991) Mol: Cel I En 
docrinol. 82:229-235) RD?9J¥^»« (Bourdcau Kl'eV al: (1990) Endocr 
inology 1272738-2743) . ; 

. 5 >D3© T^7AWJ m&XteM%kh^5nm^ : -\ a, 25 (OH) zW(Dtz& 

^tS&itfcE* tbTiKBISftTV**. TVD3RSJ h^?ffim\3X u 

#>K<^ffiTT-t*^5 >Djft^I2?'J (VDRE) SfflCT**^ h ^^iitt-fcT* 
(Damm et al. (1989) Nature 339 : 593-97 ; Sap et al. Nature 343:177-180) 

^-fyil^^XCDX^P-r H/¥^X-A°-7y 5-U • Hr^©^ 
>A*(Stunnenberg,H. G. (1993) Bio Essays 15 (5) 309-15) Sratf l,XMmt£ 
nt^5.' iilr.fflVibn^ TVDREsj <hte, a:^JS«M@H^J{CM/u^:#^cr)g|5 
'ffi ■ • •• • 
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(39) KpS 2002-505668 

OlS^gBSll^^-l^t bt^tf , I'J&lft&gl^-e&SRXR (M^liRXRa 
. RXRr) &^mm&^<Dfz&lZ!&^£T%Z£f)mt>tiT\,*2>Y\i et al. (1991 
) Cel I 67: 1251 -1266; Bugge et al. (1992) EMBO J. 11:1 409-1 41 8 ; K 1 1 ewe r et al. ( 
1992) Nature 355: 446-449 ;Le Id et al. (1992) EMBO J 11 : 141 9-1 435: Zhang et al 
... (1992) Nature 355:441-446) . 

>z?>, mepVtm^Jl'ty (PTH) , 24-t Fn^>^-i£v ;&^a!v£3-<•>7- 
^u>^^^D5o. t*^ 5 >Qm&mz£ommznz>¥ j ASttti, vd3Rss-&# 

ivoXttin vitroT$ttfcJUTfc=fc^ 0 jfUfl? "Jt^jSUfeMfC^, M^ZtOtD 

ukr ? mfc^&tt & ite^ 3 > ^ .h 9 ^ h tr c n 5 ® JBIlia©»* 

^ y <h £ # tT .. ; V - ? Jte^ <7) 3851 VD3Rs fc A, te°< CD S efef 
14BB?iJ(VDRE)ft£, ('W^{C^bfcl/^-^jHSW#^n^T^5^, 
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b£UT|WJ^T§i:; ^fgTy^i-f ©£iJ6#te3l#$£#;' in vitroRtfin vivo 
^©^in vivo^X ht^ictTt). Xte, SS"5I$nfclSiBi: LTUj#»fc&# 
; vivo&^KlfittT, Jiizfibfefeto^H^^WM^JftPM-rs £ 

silt ^cD$jjH£'in 'vivbTil5«>*«£"'3fc, 5£l X«ll<Dt*^5 >D3^^#I^ 

rtftt^fce 3; a&s»ja^njfiM"Ctt/ji«>^»tt» in vivoT 

fiff^THSEf S^t^TfrS*^ CCDflf^te, in vivoXtein vi troX'COm^m 
<ZH >*=l^- bmz, >DZ\Zit%tlsX Z. ^tek* 9^ >D3^«fc OiU V> 

MmT*&2>Zt. Xte, I«t2*== >D^£:A,tf< (DBP) ^O^^^itiDb 
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(41) 1tS 2002-505668 

T^Sdttt, &fe&f)mftbntz<\:&WT'&&Z£&^m^fcb<D-T:&2> (A. w 
.Norman et al. J. Biol. Chen. 268 (27) :20022-20030&#HB£tt&H) . 

ttfc^tej £\,^Sm\Z, in vivoT&#£n*i fllAtfiSS;*! 

•IbStlS (Boul:;l ion, R.et a I. (1995) Endocrinology Reviews 16 (2) :200-257Xf¥ 

o •' ■ '. : '•'•■'1 : ' ••• ; •"■ • 

. §i^CBoull ion, R. et al. (1995) Endocrinology Reviews 16(2) :200^257^ct 0 
. mmZtltt&i&m^Tin vivoXtein vi troT^T. K^TS 'C 
MC» '-iUXttl l©t*^5 >D3'fb'a'#lS#^©ifii^;U^S7Afi$:®S©||^ (Lem 
ire. J. M. (1994) ! Endocrznology 135 (6) :2818-2821) t'ifcO^X KtSi't^t 
3» IWHifcliiWrst. xU ^M<Dt*^$.>D3<b^#J^H^S>D(D^2.bfc 

v^A^iftfBCMJSOTW^^v'^A^iRflCAJcDlx^;!/^; Norman, AW. et al. (1 
993) J.-Biol. Chem. 268 (27) : 20022-20029 izmfrtlfc «fc "5 K^J/TTS 31 £#T€T<5 
o »P^.Tt)lfa«4 , <D^;i/>"^AaS^liJ!]PL7 t e i;V^ tEoT-eftSOgttfMcJt'* 
TBCM^ICA^¥^{S^Cl«i:^^-rcfc-5^'fb^«, S*;P->^Aifii^S:je^f 
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(43) t$g 2002-505668 

imwmmm&vkfflmo&mz. K{%<DmmzmmLtcmj&<Dmmtf$>% 0 
v>. sscdwzwu mmm^M< nmtmnmsmtm^^n^ffi. z. 

^HbilE, B^tt^-fbilm. TttJl^tt^fb^, Rtfi£&ttaiffc£££c!>fcfb5£, #3t 
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o 

x- p "Sji&mmm izm & 'z> : a L »imx&z> , z\n e> <7Mt-&#> £ seeing 
ftfcM&ztMam^7>?mmfi^mx&%fr&mnmK ^vr^mco^JSL 
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.. z\z.-cm^t>nz> [t&m±m®teififfimj&&)m<Di scix^ii©tf^5>D3ft 
^ <t a, -is © x © ffl m & mm iz u & ^ £ . ; ;«f ^ tr # s >d3j& 
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o • 6 > ■ * i £ xm v> <=> n&m&nm wj&msmwffc t o mm\$. 

-5 ft' -D ^ X i n • v i t r'oX^r 7. :"F ' U T t> «t Vi . ' ftj JB X # £ Mtfc<£>#iJ : 

■«rC&5(Abe E. et ai: (1981) Proc. Nati/Acad. Sci.'USA 78: 4990-4994; Song L N. 
and Cheng T. (1992) Bi odheiri' Pharmacol 43: 2292^2295 ;Zhoii J. Y: et al (1989) Bio 
od 7482-93,' US. Pat. Nos. 5. 401, 733. US/5, 087, 619) o : %^>^m ^'l j£t*H"©tf 
^ 5 >D3fc£^OinJMflMB £ mmiz^ X'£%\X & K) > ■ Z\ Z\Z^t VXM 
Air 5 2 ! tt1"5 Bou i 1 1 on/R. e t al. (1995) Endocrine Reviews 16 (2) : 233 (SE) 
{cS^^n^^^lft^^^fflv^ih vivoi?^> bT'fe«fcVi. M 

>DZit^^^7, hT&fcfel;ifflV>«=>*lTV><5 (Honma et al. (1983) Cel I Biol. 8 
0:201-204, Kasukabe T. et a I (1987) Cancer Res. 47:567-572) . $L&/vffl9Z\Z> W 
hMXI (ER) CD^— H^i*t'^;i>W&3C£:^T#(Abe J. et al. (1991) 
Endocrinology 129:832-837;, : ^©te<&«, 'W&tf*»S5» 

Hfeffiv #WM&£,- te#iJxJ£ (Eisman J. A. et al. (1987) Cancer Res. 47: 21-25; 
Kawaura A. et al: (1990) Cancer Lett 55 : 1 49-1 52 ; Be I lei i A. (1992) Carcinogene 
sis 13:2293-2298;Tsuchiya H. et a I. (1993) J. Orthopaed Res. 11 :1 22-130) iZffi 
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T&rz*bizm^ThJz\t>. Mz-&*mwit. ft&ffi#tt&jfiLjffi (apmu, i^#«s 

. ^#H14^©?&SRS#*r* i bOt?»S (Vaickus, L. (1 991) Cr i t Rev in Oncol 
. /Hemotol. 1 1 : 267-97TM) „ ttmrfe^&t&frp-Z U >/t^©^M* 
Kite, B-milRZSJ-^Ml^tsMH U >A°«H£e«5 (ALL) , U >AS£ 

^eM(CLL), 16 U >/tS£teajfo*Pl;{PLLK ^T'J-: ^;i/fijfii#f (HLL) 
)^>X hl/-A^^p^'J >jfa-l£(WM)>*&37^\ £n£>fc:|g6fc:te. #f£HJ!cD 

ffi&rj^<7)*£*7«J|I!f, *m.«U>A°ja, sEATttSii/U >A®(ATL 
) y &J*T«flfl& U >AM (CTCL) > *M |jg$ y >/^SifiL*i (LGF) Rtf* 

, : ©v. SP^IE^&^imM©lV<07^ 

SifiL^ ( TAMLJ ) tttIIjlii^«Xttfn^,0fI)5^^4tl). &te#f& 
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abtl-i)1H4tSlfteM (CML) «, • j2fjfiL^«Bliia039f^S*T«;'*. ■''•rBJfiUfc 

^r^fc^tM vv^n^> c: ££o a gn^;'- ux^o,- K- 

: ^n^^PSDv 1 . £ o e& tfu&d< u t f?5fejiftB # £ t v > -5 -mil \t xm 

^ ^ y ^^-tr±^^i*i Wlfi^<D^ttli«^w 5 o # / --7 
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■ js, JteBi^ffi,. jiii»^itv- ; #*jfi^«aiiff««v;f*!&w« 

rMr Wffl.l^II. T^IM; : *L#A^ MirJSffi. I¥±SIS« 

#;i^^^ #^ra.: a^ffiM^'tt^miaM. sclera. jM±Maj& 

ifcW^MvV :^ig»««; - ttKM;- •■*€&«*'■:■■ »«*« 

» otsflr s « v> j £ r± m i> J: 5 <=> ft&*§*&«*?- set -e; fc 



-49- 
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m)^Rzs*<Dm<DMm&z&UT~&z 0 M^z*mwm-wi5, 427, 916^\ m* 

'■; 0 ' _ ; : ; • - ; - , •' • ■• -■■ ■ >!*■«•.' 

•i •'■asRtt; *^*<OfkiBffl«J:D*^^/jNffl«T«Jfi.UX'b3;Vi4^©«, 

9 (rrig/kg/B ) 0. 1 5 V if 5& ft & , m OOmg/kg/ B~C$> 2> h ^frffl ■ ■ ?' 

<D^mm nm \z mt z ea* .t© jb r s . x ««i3fi-r sofc^^sdt© 
T^3^©m©^rifc{^x h^ujBj-rsfco-e^^o ^h^^^sbb^ist^ 

© J: e> £ « « fcfyj£-r s c: t # * o 
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7 x. n r , ■ G^CSf ^ f$J&tf ftmo) . ..■ ' . . . , . 

{&T.&<h\ mm<pmm%.tf fe&(Di&T (Lem\ ie, J. M. (1992) JL.Cel I . Biochemistry 
4926-31, Lemire.-AM.et .a I. ,(1994) -Endocrinology 135 (6) : 2813-2821 ;Boui I Ion, 
R. et al. (1995)Endocine Review 16 (2) :231-32) &^t$&<DJiLxmm2tlT^ 

'■ •• . •. • .■'•\- ...... • ; ■ 

v-Sfe^-r^^o ^^m%.-^^^^<DMm. mpL^\\\ v.itroXtee;rvi/YoXfT& 
.oTt), X!l> ©j^cDM^Ff'cD^^ ^J^«in^.v,ivo(D^.yp>ziJl<C7)-^ 
iLTlf^oTfci^. in vivoi?^^».t K; ^\tt<pm<Dmm<D$Mmz. 

5£ I <£> S >D3<b-&#)^ r Re i che I, H.yet • a I. , (1 987) P roc. Nat I. Acad. 

,,Sci.;;USA 84: 3385-3389 ;Lemi re^J^M. et a I. (1985) J. : Immuno! : 34:2032t20355c|^^ 

MWzin vhtrol?^* h IT^ 1 . '*^^(t,WpM^^Sit^^ 
• T^TrS. 0 vhBou.i | : l.on, R. et a I. .(1995) Endoc i nenRevi ews ,16 (2) 232 [mRU7) 
/^&Jbfccfc?/ctff ^ vivoT^X HUTfeiK #Jx. 

(tOfrttLemire J. M. (1992), J. Cel I B.iochem. 49:26 T 3;I ;Kol zumi T. et 
al. (1985) Int. Arch. Allergy App I. Immunol. 77 : 396-404 ;AbcJ.et al. (1990) Ca I c i 
urn Regulation and Bone Metabol i sm 146-151 ; Foumi er C. et al. (1990) CI in. Imm 
unol Immunopathol. 54:53-63;Lemi re J. M. and Archer D. C (1991) J. CI in. Invest 
. 87 : 1 1 03-1 1 07) , Lem i re, J. M. et al. , (1 994) Endocr i no I ogy 1 35 (6) : 281 8-2821 ; I n 
aba M. et al. (1992) Metabol ism 41 : 631-635 ;Math i eu C. et al. (1992) Diabetes 
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41 : 1491-1495;Math i eu C. et al. (1994) Diabetologia 37: 552-558 ;Li I levang S. T 
. et al. (1992) Cl in. Exp. Immunol. 88301-306) KRj&*ttTV>£. 0<I*J£&Jt&*t> 

fom&m. km®mu£<Dmm&m*<D?i>&mmm&&ftMmf&^M$. jo 

rdan S. C. et al. (1988) v Herrath D (eds) Molecular, Cel lular and Clinical End 
ocrinology 346-347 ;Veyron P. et al. (1993) Transplant Immunol. 1 : 72-76 ;Jord 
an Si'C- (1988) v Herrath D (eds) Molecular, Cellular and Clinical Endocrinol 
ogy 334-335 ;Lem ire J. M. et a I. (1992) Transplantation 54: 762-763 ;Mathieu C. 
et al. (1994) Transplant Prbc 26:31 28-31 29) RSKfr'nWSV "■ " 

, ZHZtifc&W&in vivoT^^P >d;|/(D— ^<t:bTfflVi§^t^T-^§ 
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(53) ^2 0 0 2 - 5 0 5 6 6 8 

. ; i ^ - u e (o 7 u ) v * - <d m & i z h m £ h v > t £ 3 O o 

/fm$nW'$Mi£t h^^pTJi^LTfecfc^o id^jTffli/^n^ii^ffl*/ 

, □ X «^*f f3Jt.D^#$n§ 0.-. 1 g/kg/ B j&> e. 1 g/kg/ B<Z)i5HT'fi$bTfeck^o 

T*M^ 6..|a^),ffl;af5B(D^^ : J5KA— 0 0. 25J&>,£ 1 0 jU.g/ B , $ U < «0. 5 
£\<b 5 ix g/ B (^ISJffWm 341 7:74-^) T & § . ;- . ,; 

•J ; i'i i \> .•'•*• " r f . ■ ••. ff .••••:••;>.' ■ .. •• •• 

p^^^^^p^^Tsfefo #%tis$ y MMxmmmzkf? s. >D3^ 
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vivoTT (Hibberd K. A. and Norman A. W. (1969) Biochem. Pharmacol. 1 8:2347 
-2355;Hurwitz S. et al. (1967) J. Nutr, 91 : 31 9-323 ;B i ck I e D. D. etal. (198 
4) Endocrinology 114:260-267), XttZ) in vi tro-e^fe+^aliT (Schachter D 
. et al. (1961) Am. J. Physiol 200: 1263-1271) M^Z h^ommi&E'tZT 
y-fe-f^ &3Vite, 3) k3^icD^;i/t*>^>-b2'8kWyy Atjfag. JUt^v'h 
T*<Dt) >-to* <Dtf / AMM (Thomasse* M. et al: (1981) FEBSLett. 127 
:13-16;Brehier ' A. and Thomasset M." (1990) Endocrinology 127580-587) \Z 
&gT3T^-fe-r^&3 0 #{3«gUfcT^-fe-r^«,- 1) (Ca2 + ~1f 
W)*fo-e) in vivo^©#^6<DCa2 + ^ai^f'J^b/i#®^^s¥ffi (Hibberd K. A. an 
d Norman "A. W. (1969) Biochem, Pharmacol, 1 8 : 2347-2355 ; F I u rw i t z S- e t al. ( 
1967) J. Nutr, 91:: 31 9^323), Xfi. in vi troT<6#^ffi)t/^6CDCa2 : + tklii~e¥lfe 
Wc#®tofNffi(Bouil Ion R; et al. (1992) J. Biol. Ghem. ' 267:3044-3051) , 

(Bouillon R. et al. (1992) Clin. Chem: 38:2055-2060) Xti3) 
mm (Norman A. W. ! ;&tKWong R. G. (1972) J. Nutr. 102:1709-1718) (DWfetffo 

z o wmfc mm xjTzTv^ «— c> mimm £ ntc z. iirfti z> . ; ' z. <b y v -t -r 

• T1^<Z)Ca2 + #?t^^en^ (Hart en bower D. L. et al. (1977) Walter de -Gru 
yter, Berlin pp587-589) K Z\<DT v^UfaWCa 2 * mi<D£mzikW V\ WM 

<Dfem£Vh®ctf*&m%f£&fc&Tz^m&&&z><, mmz\ Va, 25(oh) 2 d3 
x temMfctimm-? & mntzm* )v -> o a ^<d^ £ (mc/s^nx 

»£>4 5C a 2+£&-^bfc*£, -bBra^S, Jti£l$iS5ffl*cD1 a, 25 (0H)2D3Xte@W 
-fk^^(D45Ca2 + »^¥iJ^r^3:<h-ei¥-(ffi-r^C:(i:^T^^ 0 ^ne©t^T©7 
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J® #3 ¥9 =• >D3{b^4fe Wf^ffl *^tr & co £ b Tic HI £ tit l^iJJAH 

^7 AMl^yV DTf ffl t^bnt^S (Wal ters 

: M. R. et al. (1982) J. Bjol. Chem. 257:7481-7484; Jurutka P. W. et al. (1 
993) Biochemistry 32:81 84-81 92; Me I Ion W. S. and DeLuca H : E (1980) X Biol. C 

..hem: 255;, 4081 -4086) „ mmz, ft I Mil icoif^S >mt&m&.:M?L&Mm 

(Vmte%ft'&&&^&Z.hfimmiz&^Tm&nx^Z> (Abe E. et al. (1988 
) J. Bone Miner. Res. 3:635-645;Takahashi N. et al. (1988) Endocrinology 123:15 
04-1510; ■ 

Udagawa N. et al. (1990) Proc. Natl. Acad. Sci. USA 87:7260-7264) o I^T, # 
MM<D±f&&mm-?Z>ft I Rtfl I <D t: ^ 5 >D3^-^#ltt#^S:^ft^#^ 

tpf-S^fe^tl^-r^fcCDT^^o ig^tfc't'OifM. Mx.l£ir\ vitro 

Xteex vivoTfT&oTfc* Xtt. ift^jcoK^^co^, M;U£in vivoTfT& 
oTfe=t^ 0 fiJfflpIfgfci:i§«mcD^J^«, tO^tj-. Mz-ttROS 17 

/2.8«l, ^WIS. #iSig*3MSuda T. et al. (1990) Med. Res. Rev. 7:3 
33-366;Suda T. et al. (1992) J. Cell Biochem, 49: 53-58) 30*&£o MtilZntclk 

^m^^\z, mx\%j<m^M(Dmm^)vjktf\ih<Di£m^z£>^T\r\ vivo 
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T^X KLT^ckVi (Shapira F (1993) CI in, Or thop. 294:34-44) . 

ffl^siic^itttt, m^m<ommmz^xra, 25(0H)z02(Dskm t pmm^ 

W>\sT\t*&Z.±&^TW!ftT?&tflf*>tlX^2>k\6or C. et al. (1993) Ca I c i 
f. Tissue Int. 52:146-148) >mm^)VRX^M hT bf » 5 >D3^^l^ffl^fe 
in vivo©W3£ttBou'i I Ion, et al. (1995) Endocrine Reviews 16 (2) : 229-231 

son i tr* s >D3<rb ipm^a^ Lfe-r 5? , tf^mm. & E(omm 

v : .^X >T-5c7)(c:$f3l^'fb-^^^«, 9 «y f ©#^M«t3cUMR-1 06Tfi a (OH) -3 

- -xtf-D3 <Dm*k%^T^MMm\\ \t7jk%n%£5m-£¥m<DZ-3LiZM<Di a (o 

H) D3*<fe*. 1 a (0H)-D 3 c7)3Xtf^{b«, d©ft-&%©flEnfcRl1l614*ST5 

o z\<D£. j Dtzmm<Dm\z.u; sat; taii. tv7hD7^- -H-tfe-ft^. < 
^»«--#»jie^,-tt56ttiii¥«i»«iiB3tJiffi; iww 

. , «tt»gflU fg 'J >B£]fiL3EVDRR, tf^5 >M#te< W-f K—>7 
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^iisaTc^is \z zmm-ms^u mw%% $ti<&t* wvm* 

•■' 5;-?^D3^*©^^ .A^&^^^W«tt<^M?SF*^tr«JB9Ui Jion» : Roet.-a!. (1 
• 995) Endocrine -Reviews -16 (2) : 235-237) . HTffi ..Vv&ft* f f b'^S ^D3J«'I4 

^^©JfflflS* -09;Uiin vitroXteex.vivol^fT&o.Tfc-, Xte 
. ©*MSc #Jx.-fc£in vi vo^^oTfectV^- tlj SC I Rt^l l©bT^ 

5 >D3ib^#J^*^:in vi tro-CS'J¥^M^CDlU^«-C^X h bTfc-«fcV\, 

#5[l#D5£^#i&<D.7^ h (Wark ,J: D..and Tashjian Jr. AH. '(1982) Endocrino 
logy I II :1 755-1 757; Wark J. D.;and Tashjian Jr. A. H. (1983) J,, Biol. >Chem. 258:21 
18-21 21; Wark J. D. and Gurtler V. (1 986),B iochem. J23351 3-51.8) Rtf GH401 *fflfl&-C 
QTRH^CD^^.h^^nSo SCI :R-(^.IIOhT^.5>D3'fb'&«Off 
iJff-fcNko M: et al. (1982) Miner, Electrolyte Metab. 5:67-75;0berg. F; et al. (199 
3) J. Immunol. s > - . h.' i. • 

' . ! 1 . . ; • . ■ ' • .■ . ! 

1 50; 3487-3495 ;BarrShav it Z. et al. (1986) Endocrinology 1 1 8 : 679-686 ;Testa U 
. et al. (1993) J.-i I mmuno I. :1 50: 241 8-2430 ; Nakamak i .T, et al. (1992) Ant icancer R 
es. .12 :1331-1 337; Weinberg J. B.-: ; •; v9 v. 1 . . .. 

and Larrick J.W. (1987) Blood 70:994-1002; Chambaut-Guerin A.M. and Thomopoulos P. (1991) 

Eur. Cytokine New. 2:355 ; Yosh i da Met al. (1992) Ant icancer Res. 12:1947-1952 
;Momparler R. L. et al. (1993) Leukemia 7:1 7-20 ;Eisman J. A. (1994) Kanis. JA (ed 
s)Bone and Mineral Research 2:45-76;Veyron P. et al. (1993) Transplant Immu 
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nol. 1 :72-76;Gross diet al. (1986) J Bone Miner Res. 1457-467; Costa E. ML et a 
I. (1985) Endocrinology 1 17: 2203-221 0;Koga Met al. (1988) Cancer Res. 48:273 

4- 2739 ; Franceschi R.T. et al." (1994) J.-Cel I Physiol. 1 23 :401-409 ; Cross H. S. e 
t al. (1993)Naunyn Schmiedebergs'-'Arch. Pharmacol. 347 105-1 10; Zhao X. and Fe 
Idman D. (1993) Endocrinology 132:1 808-1 814; Skowronsk i R. U et al (1993) Endo 
cri no logy' 132: 1952-1 960; Henry H. L. arid Norman A. W. : (1 975) Biochem. Biophys. R 
es. Conimun. 62:781-788;Wecksler W. R. et a I. (1 980) Arch. -Biochem. Biophys. 201 :9 

5- 1 03; Brumbaugh^ P. F. et al. (1975) Am. J. Physiol 238384-388:01 dham S. B. et al 
. (1979) Endocr inology 104:248-254;Chcrtow B. S. et al. (1975) J. CI in Invest. 5 
6:668-678;Cariterbury J. M. et al. (1978) J. CI in. Invest. 61 : 1375-1 383 ;Quesad J 
. M et al. (1992) J. CI in. Endocrinol. Metab. 75:494-50Hilft^tl/tct ■oUWiVo'E 
^;i/^fflV^Tiri vivo-e#m#^^^tfe-C^^. ; i ' ' ^ ■ ..V 

, ms/m^ : m^mum(D^m^mm^u b u ;kd u Tit? s 1 1 

PTH#n,'25^fc F'ti* ; >tf^5 >D3<©TIM££-»« 

-em^ u , ; «• t> ^ t &mw& ^(Dtuu>-OA^^zsv>m<D^ & mM s 

5CtTil*;!/^^AM$'?I^St£2:^6n'T^-5. 5 PTH 

^□t-y W/X i:, PTH^in v IvoTJK^f »©t 

£©£J&CDi£lfc75<& 5 '(S I atopo I sky E. et a l".< i\ 990) Ki dney Int. 38 : S41 -S47 ; Bro 
wn A. J. et al. (1989) J. CI in. Invest. 84:728-732) . feMlKD&MmBitf&MstW 

■ 1 ' '-. 1 :: .* .• •'. •. ■ • . .' :. .-.■'£• . . ■• 
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: -f<S> E £ f2 «fe 0 5£ I SlIX 1 1 (7) h* ^ 5 >D3<fc£-*> lCje«r"T § - - q >«£^tf 
: CD <h L TScEI'S tl W 3 o zi3.-^P>«lfiO«fctt ? tO^WI«,i.F- 

. . co, © IS £ T & o 7C J: V > o — - n > co # it tt . : *z a — q <p fc a* 

,;£K) otitis 0! , - ^ - n >co v =. =l - o > #IE?S?&flStB £ HI 

#co#^Tig^s^§frRU^OU^ 

•;T3;fti£f*TC0l^^ 

Wt? & 5ut fctfc < c.Mffi tt= a. - o > co £jg d f # < ©1fctB#¥ 

- a.— q >5*BfeRtf- ^ - □ XDMm^m&it&W 3 \z Rl.l> frmBOM 

— ;. . • • 

t * 

' * i ■ * 
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StW 5 # U fcf l> (8B«K^c)"-' €> it « . - 1 : 

^Tf^lBtifSi^S^tt-S. Crook, T. et a I: (1986) Devel. Neuropsych. 2( 
4) : 261-276:. ' ^ffi-zriiJ AAMI ©#J8JH3a3^»«fc3£illSflstVi*; : VfrVtzftZ 

sjsttriB'. : Rr//M^*#fe; teifeiiMii-rs ^titzm^mm, 

<D&<<Dm~V&^Z>£$&B-£ftT^Z> 0 Crook, T. et al. (1986) Devel. Neurop 
sych. 2 (4) f 261-276. • ' " ; 

D >^llf LTii*fTfe5 Jlt^TtS. • • tf^ $' >D3 U-k ~f$ «. i2 
^m\t\ i^mW^<DmM, 0fl*.fc£in vitroXteex vivoTfTteoTfe, Xte 
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5, 179, 109^<DJfc!E^ h»»»**#pStlfc^), X«^©fl&©i«?L8i (0IJ*. 

tf#HMfriMS5, 089, ^mcD^^-'yxm.u^m^mm^tir^) $>z>^mm 

DA, .Wa T 757-3-5 H P^'>-5-^^;W-W V ^-^ItV'-^^P^- hi(AMP 
A)fc£\ {C^Ufc^^^^Xii^-o^R^^U^ifflHa^in vitroiMtfc£)*iJffl 

>*&s„ *.mm$m, 089, ; 5i7^-o zziz^mmms, no, ^om(5:y h&m./ 

.> *ffl#l^5,163, i .1 96^^5,-1 96; 421^t h^#,^®P#147$ / M 
i.i) fc#fig$n^Vv 0 . . • ..... «: v .-,r'\- , • . •• n' ; 

. .hLTWffl £ fcf^ffit^fcfcK-'. #04**^114 957, 90?#<DSS9§#£:^ 

Tr>X^NMDAT>^=fnX hTMgLfemtcNMDA-e^g-r-S^ii^.fcO^SEbfc 
H^Off^^fT^^nfe. ^S^ffo 168. 103^T?*S. 
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^<~Dfr<nmM&mt, ^ims\\<D\f.^^i^m\:^^m^x, t*^>D3 
(D^uRm^wwLEi-^m^^mt^<D\zbm^^z\E^x^^o 

£%mt. mm^iDm^ ®\X\Z\x\ vitroX&ex vivVCfr&oTfc, x\z 
'■; 'ft^feM^^&fflJ&V :MZ-&\h vivo^f fi'bXb^o % I I l<D't*> 
5 >D3^W^^v Catel lot et tf* (1982) , J/B iol- Ghem. 257 (19)' : 11 ZmzM 



Z\Z\xmBA-?Z>&?lZ. 1a25(0H)2-3-xt°-D3«t: h • ^r^/iM YX^M 
ZtlZt. fcf-^M1-U1a25(0H)2-3-xe-D3 £0M&(D{&^ttmmmztzZ> (0 2 



MM 



(63) 2002-505668 

) 0 0 2tt, 1 o25(0H)2-3 T xtf3D3 (1uM) £— *&fc24P#IHK->*3.^- KSnfck 

• ffiHRLCJRTtt,-.,;;.©^*** (Ml) tt25 (OH) Da £ 0 .«b«tt#»V>#U25-(0H) 2 Ds 
ctO ! fe®ti^{£<, 1 a (0H)D3©-t-ni:^-e*ofc. ftSX^.Ml^Jf 

•414m/z©^-r^->/0^JBJL>fc7&^ ^ntt@ 3;il^$tl§, iHl$&P#<£l a25 ( 
■OH) 2D3 t> 2 K*mfi[7jNS B3I1 1 a?5 (OH) 2 -3-X fcf-Ds (luM) *SK2 
: .4.l#ra< >,+i^-> bfc-fc h • : $T73ViM' h*6#ISnfc, 1 a. (OH) 2 -3-x 
e-;Ds (M) (±#J<ZV^W S^Ci^x- f^ftillJ (Mi ) CF&W*.*JV 
), CDRSX^^-h;k^^-r o m/z134R^152m/z-COAMW^^^^> 

£fri£: d £ t -T $ S'ldv ;59b/?TR*7 9 V h^V> £ it «V«;::25-fk 

• 7h^5.7 # «fc ZMM-cmmt 6tiSo E-cpijUfS;* n*:«afitt4 m/z58,.;,(T-fe 
h>:)V,^m^b^;m/z356fc: 7^^^ >.K^338» 320R^314(C^$ tlfc 
^ti^ttXI.^o . . , v -nr.: ;• , •• •■: ' 

:*.-,BI4 tt, 1 a 25 (0H)j2 -3-x fc!-D3 <Dm^—^)^mMm<^m^cor^tb.pmm 
■«8«iSKS®JKlb/tB!-e*S. mtk^-TJl'ffiTg<DMmZ. C-17XteC-20T-<Dfc: 
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©H<o*^, 1 a 25 (OH) 2-3-x tf-Da ©C-17X«C-2(Mfc K P+->;Wb^j£^lT 

* m 5 Ate, #fcffit*UMRH06lC*3ttSrd (OH) -Ds &^<D3-X £M^<2f£ilt£^ 
"T; fcf-£ Att3-xtrs©Vik (OH) Ds £^-Ti tf— ^ BteSS T C l &-51 a (OH) to-lz 

moUVX^i? b )U^-To m 5 B 1 a (OH) Da <D\ a (OH) -3-xt? tf ^ 5 >Da ^ 
(23-xfc°^-ffc<2lIlili§l2)i?&<5> 0 1 a(0H) driimU, 1 a (OH) -3-x tf tf ^ 5. >D3 

1 a (oH)D3'iffc^#ira^. wm:mm(D^m\zm^ibti^c^^ 0 toi, ^ne> 

(bit^m(DZ-JL tf M£1a (OH) Ds rt^^CDftffl t UTSffl^iE^^tCffl VV« H £ 
^#=t-5 0 ' r ' ;; • •• '' '•*'!• ■ 

HM^II I I : 1 a (OH) 3-x if if ^ S >Da ro3-xBlEff (Dfitlg : ■ ' : 
' X a (OH) 3-x tf B W ^ >'D3 ^#lfflla^cD^^^IS-r^)'fei6(C, #l*III$eJi£& ( 
UMR-1 06) coM&l'fz] a -3-x B-bs cd^^ ; ^KSX h )W£-?&*Jt Ufe„ 
0 6 tt1 a (OH) D3 (iitM^A°^;WKt>^©3-xH^ 

Vi^tl^$'n^(feS3-xt: 0 -RRt^^, ^Jx.^>^ffi^(ii/z57: 217; 312&t/529 

fiX^ MISUtcl a (OH) 3-xb°b*^ 5 >d 3 Z. tfimmztlfco 

mmm\M: \ a (OH) £xHH1§ >D3 Ok -g-g)S^fcJt-|gb-fe:^#(P«b OigV^ln 

in vivo-etf)1 a (OH) 3-xt°t'^ 5 >D3 £>£5ttt£. ^te^T'l a (OH) 3-x 
>D3 &CPe<Z>Ste#:<DM^fc£il§rr£ C £lz£ VmWLttttfcJ' ^W 
mzte. 17 H-1a (OH) D3 £--*f f~24, 48. X«84B#ra-T >+a'^- b'Vft^ 
V hCD#^lMiffl^ (UMR-106) T'^^^nfc^M^I^HPLClite^UVX^^ h 

)v^7^ 0 tf-^MR^stt, ^en^n, h-^nfcB#*-r©i b; (dH)'3-xe 
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t-et 1 — i7 s *e-^M©ffl^Mi#^Nfratt, 1 a (oh) d 3 M-jL^ftm 



1 
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1,25-(OH) 2 -D 2 
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